More than 1200 vascular plant species, distributed over 369 genera and 112 families were encountered in ten plots of 0.1 ha in the humid evergreen rain forests of the middle Caquet/t area in eastern Colombia. The total number of vascular plant species in the two most diverse plots ranged from 310 to 313 species 0.1 ha -1. These values indicate that high levels of vascular plant species densities may be encountered all over NW Amazonia, including the Colombian Amazon. The floodplain plots contained fewer vascular plant species and families than the well-drained upland plots. The high species density in the well-drained upland plots was mostly due to comparatively large numbers of species found among the very slender trees of diameter at breast (DBH) ~< 2.5 cm. Small and slender treelets (DBH < 10 cm) are by far the most species rich habit group. About 50% of the total number of vascular plant species in the plots was exclusively collected with a diameter of less than 2.5 cm. Shrubs, (hemi)epiphytes, and climbers were present with relatively few species. Many of the most species-rich families were tree families. The highest species richness was principally found among tree genera, as well. In this respect the floristic sample from the ten species count plots combined shows much affinity to the local florula around Manaus.
Introduction
The high tree species richness of the rain forests of the north-western Amazon basin has become increasingly better documented in the past few years due to studies in Peruvian Amazonia (Gentry 1988a,b) and the lowlands of eastern Ecuador (Balslev et al., 1987; Korning et al., 1991; Neill et al., 1993; Valencia et al., 1994) . However, up till now, the plant diversity of the rain forests from Colombian Amazonia has never been recorded in a systematic way. During the radar survey of the Colombian Amazon area (Proradam, 1979) many tree species were sampled, but, by depending on local tree spotters (Gentry, 1988b) , a considerable number of species was lumped under few vernacular names. Recently, a number of forest inventories have started in Colombian Amazonia within the framework of the Tropenbos research programme. Principal activities are the mapping and regional characterization of the forests in the middle Caquet~i area (Duivenvoorden and Lips, 1993; Urrego, 1994) , combined with quantitative inventories and ecological studies in selected physiographic units as well as the preparation of a local flora (Sipman, 1990; Galeano, 1992; Alvarez, 1993; Londofio, 1993) . This paper reports the results of a reconnaissance study of the (near-)total vascular plant species richness of mature forests in the middle Caquet/t area. The data are 0960-3115 © 1994 Chapman & Hall derived from species counts in ten 0.1 ha plots in various physiographic units in the wide surroundings of Araracuara (Fig. 1 ). Species counts per unit area yield basic information of alpha diversity, and are therefore a tool in the evaluation of land suitabilities (desirabilities) for conservation. In ecological inventories of lowland rain forests it is still common practice to use diameter cut-offs. Often used limits are 10 cm (see recent overviews for the neotropics in Campbell et al., 1986 Campbell et al., , 1992 Gentry, 1988a,b) , and 2.5 em (overviews in Gentry, 1988a) . Limits of 1 cm are rarely used, and only in special studies where the local flora is well described (e.g. in Barro Colorado Island; Foster and Hubbell, 1990) . Due to these artificial sampling restrictions it is still virtually unknown how many vascular plant species may be expected in a tract of lowland rain forest in the neotropics, and in Amazonia in particular. Limited information of total numbers of vascular plant species in lowland Amazonian forests (excluding Amazonian savannas and allied species-poor vegetation types) is provided by only three studies (a 0.02 ha sample from a species-poor campina forest by Takeuchi, 1960 ; an incomplete sample of a 465 m 2 plot at 400 m altitude on the lower Amazonian slope of the Andes in Ecuador by Grubb et al., 1963 ; and semi-quantitative data of six 25 m-line transects from Peru and Brazil by Gentry and Emmons, 1987) . Outside of Amazonia, records of total species counts in neotropical lowland rain forests are only known from western Ecuador (three 0.1 ha inventories, Gentry and Dodson, 1987a) , Costa Rica (one 0.01 ha plot, Whitmore et al., 1985) , and in Puerto Rico (various plot sizes, Smith, 1970) .
Records of vascular plant alpha diversities can only be properly evaluated when the influence of physiography upon the number of species per unit area is understood. For example, swamp forests tend to have lower alpha diversities (e.g. Lieberman et al., 1985; Hart, 1990; Duivenvoorden and Lips, 1993) , and several studies also point to lower tree species densities (DBH >/ 10 cm) in (well drained) floodplains than in upland situations (e.g. Campbell et al., 1986; Balslev et al., 1987; Duivenvoorden and Lips, 1993) . The present study, therefore, also aims at providing more insight into the effect of physiography upon patterns of (near-)total vascular plant species densities in the forests near Araracuara.
The middle Caquefft area (0°25'-1°30'S, 72°30'-70°40'L) receives an average annual precipitation of about 3060 mm (Duivenvoorden and Lips, 1993; Fig. 1) , and belongs to the humid parts of NW Amazonia. Its current climate can be classified as Aft (K6ppen, 1936) . In terms of Holdridge et al. (1971) , the middle Caquetfi area is part of the humid tropical forest zone (BhT). At Araracuara, the average rainfall in the least wet months is well above 100 mm. The annual rainfall departures from the average yearly rainfall (between-year rainfall variability; see Ashton, 1992) are small (between 1-11% in the period of [1985] [1986] [1987] [1988] [1989] [1990] .
Materials and methods
Tree species with DBH >~ 10 cm (DBH = diameter at 1.30 cm or directly above high stilt or tabular roots) were sampled between March 1988 and December 1989, as part of a landscape ecological survey of the middle Caquetfi area (Duivenvoorden and Lips, 1993) . Sampling took place in ten rectangular plots of 0.1 ha each (mostly 20 x 50 m and, in two cases, 16 x 66.6 m), which were situated in physiognomically homogeneous forest stands. Open gaps, with exceptionally low aerial covers of tree crowns, due to recent falls in upper canopy trees or land slides, were excluded from the plots. The sampling included DBH measurements of all trees (DBH ~> 10 cm). Furthermore, total height, height of first branch of ramification, and maximum and minimum crown diameters were estimated for all trees (DBH /> 10 cm) using a 6 m calibrated stake. In order to construct schematic forest profiles (Fig. 2) , the exact position of the trees (DBH >~ 10 cm) was recorded within an area of 7.5 x 50 m at one side of the plot.
Vascular plant species of all other habit groups were sampled in October-November of 1991. This time, maximum diameter at 1.30 cm (in the case of trees and climbers > 1.30 cm tall), or at zero stem height (in case of all other habit groups) was recorded of all species in two classes of <2.5 cm and 2.5 ~< DBH < 10 cm. Few trees (0-2 per plot) had passed the 10 cm diameter limit in the time lapse after the tree species (DBH ~> 10 cm) sampling. These tree species were recorded in the 2.5 ~< DBH < 10 cm diameter class. Herbs were defined as all non-woody plants not classifying as climbers, hemi-epiphytes, or epiphytes. Acaulescent palms (including those with subterranean stems or juveniles of arborescent palms) were classified as herbs, but arborescent palms Only trees with DBH ~> 10 cm are shown. Plot 6 represents a closed canopy forest, in which the upper canopy consisted mostly of crowns belonging to treelets with DBH < 10 cm of about 7-8 m high (not depicted in the profile). (with aerial erect stems) were considered trees (see Kahn and Granville, 1992) . Woody plants with a basitonic branching pattern (all trunks coming from the stem base; Oldeman, 1990) were recorded as shrubs. Tree, shrub, or woody vine saplings smaller than 50 cm were neglected. Hemi-epiphytic or epiphytic species growing at inaccessible positions were counted without sampling. Sampling in tree crowns was mostly carried out by local indigenous assistants. Botanic vouchers were deposited in the Herbario Amazdnico of the Corporaci6n Colombiana para la Amazonia, Araracuara. Most samples were sent to specialists for identification (see Acknowledgements). Unidentified species were assigned to morphospecies. The number of taxa per plot area of 0.1 ha is referred to as taxon density (Magurran, 1988) . The term 'richness' is simply used as equivalent to number or amount.
Four plots were laid out on moderately-well to well-drained soils at flat topographic positions in flood plains. Of these, plots 1 and 2 were located in the flood plain of the Caquetfi River, a white water river of Andean origin. Plot 1 was located on a frequently inundated (i.e. every year) natural levee, and plot 2 in a somewhat higher and less frequently (probably once in every 3-20 years) flooded part. Plots 3 and 4 were situated at more or less similar physiographic positions within the floodplain of a local clear water river. Four plots were located in flat, upland areas, where soils were well drained and classified as Ultisols (SSS, 1990) . Soils in plots 7 and 8 pertained to the so-called AcriFerralsol group, and those in plots 9 and 10 to the so-called Ali-Acrisol group (Duivenvoorden and Lips, 1993) . Finally, plots 5 and 6 were situated at flat upland sites with podzolized ('white sand') soils. These soils are water-saturated during a large part of the year but may dry out during persistent dry spells (Duivenvoorden and Lips, 1993) . Apart from plot 1, where the soil is moderately nutrient rich (base saturation above 50%), all other plots have poor to extremely poor soils which are highly desaturated in bases (base saturation far below 50%). Selected soil and forest data of the plots are given in Table 1 . The minimum distance between two plots was at least 1 km (Fig.  1) .
Results
Of the cumulative number of 1223 species encountered in the ten species count plots, 620 species (51%) could be identified to species. Total numbers of 369 genera and 112 families were identified, including 12 pteridophyte families, three families of gymnosperms (Zamiaceae, Podocarpaceae, and Gnetaceae), and 97 of angiosperms (81 dicotylodons, Hippocrateaceae and Celastraceae combined, Cecropiaceae separated from Moraceae, Leguminosae as one family, and 16 monocotyledons). Eighty-four percent of the species were identified to genus and 99% to family. A complete list of identified species, morphospecies, genera, and families (Mabberley, 1989 ) is presented in the Appendix.
Between 40-313 vascular plant species were recorded in the plots of 0.1 ha (Fig. 3) . The flood plain plots contained less species and families than the well-drained upland plots. Average (near-)total species density in flood plainplots was more than twice as low as that in the upland plots. The high species density in the well-drained upland plots was mostly due to comparatively large numbers of species found among the slender trees of DBH < 2.5 and 2.5 ~< DBH < 10 cm (Figs 4 and 5 Table 1) were very low compared with all other plots.
Tree species (DBH /> 10 cm) comprized approximately 10-30% of the total vascular plant species density in the ten species plots (Fig. 6 ). It is striking that so many species were present within the smaller diameter classes. About 50% of the total number of species in the plots were exclusively collected with a diameter of less than 2.5 cm. Similar patterns were observed for genus and family densities (data not shown). Shrubs and (hemi)epiphytes were present with few species. Climbers contributed more to the species density than herbs, but on the whole the species density of climbers was relatively low.
Slightly less than 50% of the genera were present with two or more species, which means that 186 genera were represented by only one species. When the taxon lists from the ten species count plots are combined, Leguminosae is by far the most species rich family, followed by Rubiaceae and Sapotaceae (Fig. 7) . It is noteworthy that many of the very species-rich families represent tree families. The first non-woody family is Araceae, and is only ranked in seventh position. The high species richness among tree genera also is striking.
A species-area curve on the basis of the cumulative species numbers in the ten 0.1 ha plots ( Fig. 8A ) rises steadily, suggesting that additional plot sampling would yield many more species. Likewise, a higher number of genera can be expected after more intensive sampling (Fig. 8B ). The slope of the family-area curve (Fig. 8C) , however, declines quickly and substantially suggesting that the number of extra plant families to be found in additional plots in comparable physiographic units and forest types would be relatively small. . Cumulative species richness of the most species-rich families and genera in the ten species count plots in the middle Caquet~ area. Tree taxa are in bold and marked with an asterisk. Predominant tree taxa (i.e. with more than 75% of the species showing tree habits in the species count plots) are in bold but lack the asterisk.
Plant species counts in Colombian Amazonia

Discussion
Flooding and canopy height as factors influencing vascular plant taxon density
Vascular plant species and family densities were lower in the floodplain plots than in the well-drained upland plots. These results correspond to trends of lower tree (DBH >/ 10 cm) species densities in flood plain plots compared to upland plots in various parts of Amazonia (e.g. Campbell et al., 1986; Balslev et al., 1987; Duivenvoorden and Lips, 1993) . Flooding may impose a temporary oxygen stress to roots, and is likely to hamper photosynthesis, particularly of tiny plants (Junk, 1989; Kubitzki, 1989) . The observations that the lower species densities in the flood plain plots were largely due to much lower number of species within the habit groups of slender trees of DBH < 10 cm, suggests that the stress of flooding may reduce vascular plant alpha diversity by at least two mechanisms. Saplings, seedlings, and small thin treelets may show high mortalities during flooding events (Mori and Becker, 1991) . This may reduce the density of plant individuals, which, in turn, would limit species densities. Secondly, the number of species adapted to flooding may be relatively low in comparison to the number of species adapted to upland conditions. This would lead to relatively small species pool sizes (Eriksson, 1993) in floodplains, which would yield reduced diversities of the propagule bank. The forests in the four flood plain plots are likely to be in old successional stages close to a 'climax' phase (Worbes et al., 1992) . This can be deduced from the canopy heights, basal areas and tree densities (DBH >~ 10 cm), which are more or less at the same level of the forest at the well-drained upland sites (Fig. 2 , and Table 1) , and from the absence of typical successional species found elsewhere in the floodplains from the middle Caquet~t area (e.g. Pseudobombax munguba, Cecropia membranacea, Annona hypoglauca; Duivenvoorden and Lips, 1993) . Phillips et al. (1994) report a general tendency of higher tree species richness (DBH ~> 10 cm) in physiognomically mature aseasonal tropical forests subject to higher stem and basal area turnover rates. As yet, it is unknown whether this forest dynamics model explains vascular plant species diversity when more than just big trees (DBH ~> 10 cm) are included. In general terms, it seems probable that flooding affects forest productivity, and associated patterns and frequencies of small-scale canopy disturbances (or impacts; Oldeman, 1983 Oldeman, , 1989 , and that this might lead to lower (near-)total taxon densities in flood plains compared to well drained upland sites. The very low taxon densities encountered in plot 6 (on a podzolized upland soil) seems principally due to the less complex three dimensional spatial structure and associated low number of available (regeneration) niches (Grubb, 1977) of the low forest in this plot (see Fig. 2 ). In the two plots (5 and 6) on podzolised soils, stress induced by very low nutrient content in the mineral soil profile and the poor drainage combined with short intermittent periods of dessication (Duivenvoorden and Lips, 1993) , might explain the relatively low taxon densities compared with those encountered in the well-drained upland sites.
Species densities in the middle Caquet6 area compared to other humid neotropical lowland areas
The total vascular plant species density of 300-313 species 0.1 ha -1 in the two most diverse upland plots (plots 9 and 10; Fig. 3 ) is at the higher part of the range of 120-365 species 0.1 ha-1 from various neotropical tropical forest and woodlands (Table 2) . Considering only individuals with DBH >~ 2.5 cm, the most diverse upland plots (plot 10) yielded 159 vascular species 0.1 ha -1 (Fig. 3) , which is again near the upper part of the range of 83-167 species 0.1 ha-1 obtained in tropical forests from six lowland areas with about 3000 mm rainfall (Gentry, 1988a) . The species density (DBH /> 2.5 cm) of lowland tropical forests from areas with higher rainfall (Peruvian Amazonia with about 3500 mm and the Choc6 area of Colombia with over 5000 mm rainfall) rises above 200 species 0.1 ha-t (Table 2 ), but most of these high values are obtained by the so-called exploded quadrat method (Gentry, 1982 (Gentry, , 1988a . According to this method, results of species counts in series of spatially widely distributed 50 x 2 m rectangular transets are combined, which leads to higher species numbers than those obtained in 0.1 ha plots. This point is illustrated by Faber-Langendoen and Gentry (1991) , who encountered averages of 108 and 166 species (DBH >t 2.5 cm) 0.1 ha~ 1 in closely spaced sample plots in Bajo Calima, Choc6, where Gentry (1986) had found the very high number of 264 species (DBH >~ 2.5 cm) 0.1 ha-1 in a previous exploded quadrat inventory.
With respect to bigger trees (DBH >~ 10 cm) the middle Caquet~ area is very species Table 2 . Ranges of vascular plant species density in 0.1 ha samples from mature lowland rain forests in various moist and wet neotropical regions (annual rain fall above 1750 ram), compared with those of the welldrained uplands in the middle Caquet~t area. NW Amazonia is here defined as Peruvian, Colombian, and Ecuadorean Amazonia together with the upper Purns and Juru~ basins in Brazil. Total species densities from central America and rest Amazonia are based on samples smaller than 0.1 ha. Data derived from Gentry (1982 Gentry ( , 1986 Gentry ( , 1988a Gentry (1990) a the number of identified species in parentheses. b according to Prance (1990) the final number of species probably increases beyond 1030.
rich as well. The tree (DBH /> 10 cm) species richness of several upland plots of 0.1 ha (Duivenvoorden and Lips, 1993) reaches the same high level of about 55-60 species found by Gentry (1988b) in the first 0.1 ha samples of the very tree species rich Mishana and Yanamono plots near Iquitos. One inventory is Peruvian Amazonia (Gentry, 1986 ) yielded 68 tree species 0.1 ha -1 (Table 2) , but again this value may be (slightly) biased because of the exploded quadrat method used. The high species richness of the forests of the middle Caquetfi area also becomes apparent when it is realized that the cumulative numbers of species and families in the small sample of ten 0.1 ha plots near Araracuara are of the same order of magnitude as those found within local florulas from other neotropical lowland areas (Table 3) , which are based on extensive collection efforts by experienced field botanists (see e.g. Hammel, 1990) . The high cumulative taxon richness in the present study is undoubtly related to the distribution of the species count plots over various physiographic units with different soil and forest types. Obviously, many vegetation types with additional vascular plant taxa have not been included in the sampling. For example, the savanna-like vegetation from the top of the sandstone plateau near Araracuara contains at least 13 higher plant families which were not encountered in the ten species count plots: Burmanniaceae, Droseraceae, Eriocaulaceae, Lentibulariaceae, Loranthaceae, Lythraceae, Malvaceae, Rapateaceae, Rutaceae, Styracaceae, Tepuianthaceaea, Xyridaceae (at least 11 species of Xyris), and Velloziaceae (Kral and Duivenvoorden, 1993; Duivenvoorden and Cleef, 1994; Sanchez et al., in press ). At least 16 other vascular plant families were not found in the present inventory but were previously recorded in the middle Caquet~t area: Amaranthaceae, Balanophoraceae, Begoniaceae, Bixaceae, Campanulaceae, Cannaceae, Caricaceae, Labiatae, Liliaceae, Onagraceae, Phytolaccaceae, Podostemaceae, Portulacaceae, Scrophulariaceae, Turneraceae, Ulmaceae, Urticaceae, and Vitaceae (Sastre and Reichel, 1978; Palacios, 1986; Duivenvoorden and Lips, 1993) . Including the recently encountered species of the Dipterocarpaceae family (mentioned in Sanchez et al., in press; a new genus according to Gentry, 1993) , the total number of flowering vascular plant families in the surroundings of Araracuara increases to (at least) 127, which is more than the total number of 125 families found in the very species rich forests near 698 Duivenvoorden Iquitos (Gentry and Ortiz, 1993 ; Hippocrateaceae and Celastraceae combined, Cecropiaceae separated from Moraceae, Leguminosae as one family).
Species richness by habit
Small and slender treelets (DBH < 2.5 and 2.5 ~< DBH < 10 cm) are by far the most species rich growth form in the ten plots of the species counts (Fig. 4) . Excluding the very low forest in plot 6, between 37-137 species were found among treelets with DBH < 2.5 cm representing 24-47% of the (near-)total species densities. Gentry and Dodson (1987a) found between 38-87 treelets in this diameter size class corresponding to 22-28 % of the total species densities in the three plots in western Ecuador. Whitmore et al. (1985) recorded 64 seedlings smaller than 1 m comprising 27% of the total number of vascular plant species in the 0.01 ha plot inventory in Costa Rica.
Species densities among terrestrial herbs and climbers are relatively low. Poulsen and Balslev (1991) found 25-41 obligate herb species (excluding palms) in 0.1 ha subplots of an upland forest plot in the moist lowlands of Amazonian Ecuador, which is slightly above the range of 21 and 25 herb species (excluding palms) encountered in the two most species rich upland plots (9 and 10) in the present study. The range of 0-7% climbing species in the 0.1 ha plots is below the average percentage of 20% of such species in neotropical forests reported by Gentry (1982) .
The strikingly low number of shrub species in the present study is partly due to the strict application of the basitonic shrub concept (Oldeman, 1990) . If shrub species are defined on the basis of a height limit (e.g. Hammel, 1990) or on the basis of the original taxonomic description (e.g. Becker and Castillo, 1990), higher estimates of shrub species richness may be obtained.
The number of (hemi-)epiphyte species comprises less than 5% of the total vascular species counts (Fig. 4) . This low number may be partly due to the inaccuracy of the applied counting and sampling procedure. Small, tiny vascular plant (hemi-)epiphytes growing on branches in the upper canopies may have remained unnoticed (apart from those in the low forest of plot 6 where all branches were well accessible). The low (hemi-) epiphyte diversity in the present study, nevertheless, contrasts strongly with results from species counts in the Rio Palenque area in western Ecuador (Gentry and Dodson, 1987a) and near La Selva in Costa Rica (Whitmore et al., 1985; Gentry and Dodson, 1987b; see also Hammel, 1990) , where 35% (127 species) and 25% (61 species in a 100 m 2 plot) of vascular (hemi-)epiphyte species were recorded, respectively. Data of epiphyte abundance and diversity from the Amazon basin itself are scarce. Gentry and Dodson (1987b) mention minimum numbers of 31 and 38 vascular (hemi-)epiphyte species from areas near Iquitos, Peruvian Amazonia, but do not specify sample area size. In the same paper these authors report observations of much less epiphytes in poor soil parts of central Amazonian Brazil, southern Venezuela, and elsewhere in the Guiana shield area than in parts of the neotropics with richer soils as encountered near the Andes and in Central America. This might be in accordance with the low epiphyte diversity in the species count plots, which are situated in physiographic units with mostly poor to extremely poor soils. Gentry (1990) ascribed the poor representation of epiphyte taxa in the florula of the Ducke reserve near Manaus also to the high seasonality and relative low precipitation (of around 1700-2000 ram) in that area (apart from a possible sampling bias). He suggested that higher precipitation would result in higher plant diversities because of increasing epiphytism. The higher rainfall in the middle Caquet~ area indeed seems to result in a higher plant diversity than at the Manaus site, but this increasing diversity is not found among epiphytes but among the habit group of tiny, slender trees. It might imply that rich epiphytism in lowland forests is perhaps a function of proximity to the Andes where conditions of fog might be more prevailing than in Amazonian lowlands.
Species richness within tree families and genera
Comparing the ftoristic composition of the cumulative sample from the ten species count plots with local florulas from other areas is hazardous because the sample is incomplete (as shown by the species area-curve; Fig. 8A ), and because certain gap specialists and epiphytes may have been under represented. Furthermore, the total species sums for the different plots may be influenced by the subjective element in the morphocategorization. The high proportion of almost 50% morphospecies in the present study is caused by the mostly sterile condition of the botanical samples, in combination with the poor state of knowledge of the flora of the Colombian Amazon. Comparatively, Gentry (1982) published species lists that contain 76-93% of identified species in samples from tropical forests with limited and well-known floras, and 44% identified species in a species rich sample from the floristically poorly known Choc6 region of Colombia. Due to these constraints, only one short comment is to be made about the high species richness (by ranking and in absolute terms) of tree genera and families in the sample from the present study, which corresponds remarkably well to a similar trend within the florula of the Ducke reserve near Manaus (Gentry, 1990; Prance, 1990) . Among the 16 most species-rich families at Manaus and Araracuara, 13 families are shared between both areas. Seven of these are predominant tree families (Leguminosae, Sapotaceae, Chrysobalanaceae, Annonaceae, Lauraceae, Lecythidaceae, and Burseraceae), and four others (Rubiaceae, Melastomataceae, Moraceae, and Euphorbiaceae) consist of many tree species as well. Likewise, all genera shared among the 19 most species rich genera at both sites consist predominantly of tree species (Protium, Licania, Eschweilera, Ocotea, Pouteria, Miconia, Inga, Sloanea, Swartzia, Guatteria, and Virola) . The existence of (largely) similar sets of species-rich families and genera in Manaus and Araracuara would correspond to observations by Prance (1990) that Manaus plant species share strong relationships with western and northwestern Amazonia. According to Gentry and Ortiz (1993) , the occurrence of speciesrich Sapotaceae, Chrysobalanaceae, Lauraceae, and (marginally) Apocynaceae in Amazonia is restricted to sandy, nutrient poor soils. This statement is partly confirmed by the high species richness of these families in the present study, considering the poor to extremely poor nutrient status (not always accompanied by sandy textures) of the soils in most plots (Table 1) , and in the middle Caquet~ area in general (Duivenvoorden and Lips, 1993) .
Implications for conservation and diversity assessments
Together with the record of Gentry (1988b) from Iquitos, and the new information from Valencia et al. (1994) and Neill et al. (1993) from Amazonian Ecuador, the data presented here from the Colombian Amazon show that high vascular plant diversities may be found throughout NW Amazonia. High rain forest diversity is perhaps most of all important because it reflects the large size of the reservoir of potential useful species (Plotkin, 1988; Nepstad and Schwartzman, 1992) . The use, conservation, and protection of the biodiversity should therefore be an essential component of management plans for these NW Amazonian rain forest areas. Data on local and regional levels of vascular plant diversities are indispensable for these plans. The present study may provide a first insight in the kind of information on vascular plant alpha diversity obtained from simple, physiography orientated plant species counts in small plots.
Despite the low number of plots studied, it is shown that (near-)total vascular plant alpha diversities in small plots of 0.1 ha may be predictable by physiography (flooding) and forest structure (canopy height). As such, these results correspond to general correlations between abiotic environment and tree species diversity (DBH t> 10 cm) in the middle Caquet~t area (Duivenvoorden and Lips, 1993; Duivenvoorden, 1994) , and other areas in Amazonia (e.g. Campbell et al., 1986; Balslev et al., 1987) . Both physiography and canopy height are easily detectable on most types of remote sensing material from the Amazon basin, and may offer a ground for systematic regional surveys of vascular plant alpha diversities. Quick diversity assessments in small plots preceeded by general physiographic surveys on the basis of remote sensing means would be a efficient tool to estimate the overall level of the vascular plant alpha diversity and its variability in large regions as a whole, or in separate physiographic subdivisions (i.e. flood plains, swamps, well-drained uplands, Amazonian caatingas, etc.). Such information would offer basic reference material to evaluate desirabilities for conservation and protection of rain forest areas, and to interpret the effects of human intervention and fragmentation of forests upon local and regional levels of vascular plant diversity. 
Appendix
List of vascular plant taxa encountered in the ten 0.1 ha species count plots. Unidentified species are codified with the code (three letters of first collector followed by the number) of one arbitrarily selected voucher. The three letter code of the first collector is as follows: pap = P.A. Palacios; mss = M. Sanchez; jbr = J. Brand; ncg = N.C. Garz6n; dui = J.F. Duivenvoorden. Vouchers are deposited in the Herbario Amaz6nico of the Corporaci6n Colombiana para la Amazonia, Araracuara, Calle 20 No. 5-44, SantaF~ de Bogotfi. When morphocategorization was impossible (mostly in case of seedlings/saplings) sp. is added. The explanation of the symbols in parentheses is as follows: t = tree (DBH ~> 10 cm); tl = treelet (DBH < 10 cm), sapling or seedling > 50 cm; s = shrub; hhe = hemi-epiphyte; h = terrestrial herb; he = epiphyte; b = liana or vine; pa = acaulescent (or juvenile) palm; the numbers refer to the plots where the species were recorded (original plot numbers are: 1 = 59, 2 = 69, 3 = 68, 4 = 70, 5 = 113,6 = 67,7 = 66,8 = 50,9 = 54, 10 = 112).
Ferns and allies (Pteridophytes)
Adiantaeeae: Adiantum terminatum Miq. (h; 3) ; A. tomentosum K1. (h; 8, 9, 3, 10) Berg (tl, t; 7, 3, 4) ; E. dui1955 (tl; 2, 4); E. dui2708 (tl; 9); E. dui818 (tl; 8, 7, 10); E. mssll00 (t; 9); E. pap2156 (tl; 10); E. pap2159 (t; 9); E. pap2176 (tl, t; 9, 7); E. 
